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FOREWORD

The U.S. Army Research Institute for the Behavioral and
Social Sciences (ARI) Field Unit at Fort Benning, Georgia, is
responsible for conducting research and development on training
methods and technologies focusing on infantry systems to maximize
combat effectiveness during continuous operations across the
conflict spectrum. The research reported here was conducted as a
technical advisory service in conjunction with the Soldier
Integrated Protective Ensemble (SIPE) Advanced Technology
Demonstration (ATD).

The Deputy Assistant Secretary of the Army for Research,
Development, and Acquisition, George Singley, requested that ARI
become involved with the SIPE program being undertaken by the
U.S. Army Natick Research, Development, and Engineering Center.
A multiagency project, the SIPE is a soldier system research and
development program evaluating technology alternatives for the
next generation soldier. A field demonstration jointly conducted
by Natick, the U.S. Army Infantry School (USAIS), and the Test
and Experimentation Command (TEXCOM) Close Combat Test Director-
ate was conducted September through November, 1992, at Fort Ben-
ning, Georgia. ARI evaluated training and observed the entire
demonstration, administering questionnaires and interviews to
gain soldier impressions of the SIPE equipment and capabilities.

Many of the findings reported here are included in the USAIS
final report on the field demonstration; they are echoed through-
out the TEXCOM test report. The SIPE field demonstration results
were briefed on March 3, 1993, to the Director of Combat Develop-
ments, USAIS, as well as to representatives from the office of
the Training and Doctrine Command Systems Manager--Soldier and
USAIS Directorates of Training, Combined Arms and Tactics, and
the Dismounted Warfighting Battle Laboratory. A summary report
will be provided to the Commanding General, USAIS, to be used in
decisions related to the requirements documents for future sol-
dier systems, particularly The Enhanced Integrated Soldier System

(TEISS).
S M ff v

EDGAR M. JOHNSON
Director
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SOLDIER INTEGRATED PROTECTIVE ENSEMBLE: THE SOLDIERS'’
PERSPECTIVE

EXECUTIVE SUMMARY

Requirement:

The Soldier Integrated Protective Ensemble (SIPE) Advanced
Technology Demonstration (ATD) is a multiagency program consist-
ing of technical assessments, human factors engineering assess-
ments, modeling and simulation, and a tactical field demonstra-
tion. The field demonstration was conducted at Fort Benning,
Georgia, in from September through November, 1992. Individual
task performance data were collected by the Test and Experimen-
tation Command (TEXCOM) Close Combat Test Directorate, and col-
lective task performance data were assessed by personnel from the
U.S. Army Infantry School (USAIS). Researchers requested soldier
impressions on and suggestions for the SIPE equipment. As a
technical advisory service to the SIPE ATD, U.S. Army Research
Institute for the Behavioral and Social Sciences (ARI) personnel
collected this data.

Procedure:

The SIPE equipment consisted of modular subsystems of
prototype equipment. The integrated headgear subsystem included
improved communications and hearing and thermal sight weapon
interface. Other subsystems included advanced clothing with
protective gear; microclimate conditioning; and an individual
soldier computer that provided enhanced capabilities in naviga-
tion and message management. Test soldiers wore SIPE equipment
to perform individual tasks of target detection, target engage-
ment with the M16A2 rifle, and land navigation; unit performance
was evaluated during situational training exercises (STXs) of
movement to contact/area recon, raid, ambush, and NBC recon.
Throughout all SIPE equipment training and throughout the events
that followed, ARI administered questionnaires and conducted both
formal and informal interviews with the test soldiers to gain
their impressions and perspective on the equipment and its
capabilities.

Findings:
The SIPE was configured as a head-to-toe individual fighting
system that demonstrated considerable potential for enhanced sol-

dier capabilities and operational effectiveness. However, the
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equipment, only prototype in nature, affected test soldier per-
formance and attitude. The thermal sight on the rifle and the
enhanced communications capability were deemed very acceptable,
as were some items of clothing. Other items were rejected or
insufficiently tested. Further testing would be beneficial.

Utilization of Findings:

The SIPE field demonstration was the initial attempt to look
at the soldier as a system in a tactical environment and to maxi-
mize the contributions of advanced or state of the art technol-
ogy. SIPE results will contribute to and assist in Army deci-
sions on requirements for future ATDs. Specific findings and
recommendations will be incorporated in requirements documents
for future soldier systems.
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Soldier Integrated Protective Ensemble:
The Soldiers' Perspective

Introduction

Early in 1991 the Fort Benning Field Unit of the Army
Research Institute (ARI) was asked to provide Technical Advisory
Service (TaAS) to the Natick Research, Development and Engineering
Center (NRIEC) and the U.S. Army Infantry School (USAIS) for the
Soldier Integrated Protective Ensemble (SIPE) Advanced Technology
Demonstration (ATD). This report summarizes the efforts and
results of that TAS. It is based on questionnaire and interview
data obtained from the test soldiers and on observations of
performance.

The objective of the Natick-sponsored SIPE program is to
improve combat effectiveness by developing and demonstrating a
modular fighting system to improve performance while increasing
the soldier's protection against battlefield hazards. SIPE
provides improved communications and weapons capabilities, an
advanced clothing system, a computer supported integrated
headgear subsystem, and a microclimate conditioning system. The
program, part of the overall Army Soldier Modernization Plan,
takes the form of an ATD focusing on the needs of the individual
soldier as a system. Data from the ATD will be used to assist
USAIS in the development and refinement of follow-on requirements
for The Enhanced Integrated Soldier System (TEISS).

A field demonstration was conducted at Fort Benning,
Georgia, from late September through November 1992. The purpose
of the field test was to demonstrate ard document individual and
collective performance by Infantry soldiers wearing SIPE
equipment. Training for test soldiers was conducted by the
materiel developers and their contractors (Natick, et al.) and by
USAIS Directorate of Training (DOT) cadre. Comparison of SIPE
and standard performance in individual tasks of target detection,
small arms fire, and land navigation was assessed by personnel
from the Test and Experimentation Command (TEXCOM) from Fort
Hood, Texas, in conduct of an Early User Test and Experimentation
(EUTE). The final portion of the field demonstration was a
series of squad level situational training exercises (STXs)
conducted by USAIS where the test soldiers performed collective
task based tactical missions and drills while wearing SIPE
equipment.

The field test, only a small part of the overall SIPE
program, was designed to demonstrate the capabilities of the SIPE
equipment. The equipment was primarily prototype equipment, and
was not hardened for field use, and it was acknowledged in
advance to be both too heavy and too bulky for soldier comfort.
At no time was there an intent to presume the specific equipment
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to be the final or fielded version. This caveat is important,
however, as the immaturity of the equipment, and the problems
associated with its integration impacted on the demonstration and
capability assessment.

Full accounts of the historical background on SIPE,
descriptions and development of the equipment, and other portions
of the ATD will be found in separate reports from Natick.
TEXCOM's report (1993) provides results and performance data on
comparative capabilities of soldiers equipped with SIPE
components and standard equipment. It covers detection and
recognition of targets under day and night conditions; hit
performance when employirg the M16A2 rifle at short and long
ranges; land navigation; and human factors, health and safety
incidents and problems. The USAIS test issues and concerns are
covered in a separate document (1993). Critical issues focused
on the ability of SIPE equipped soldiers to execute individual
and collective Mission Training Plan (MTP) tasks, with focus on
command and control (C?) and mobility; and on training, human
factors problems, and health and safety issues.

This report provides the test soldiers' perspectives on
SIPE. Included are brief overviews of the equipment and of the
demonstration where needed to provide context; the majority of
the content is based on the observations and subjective
evaluations offered by the test soldiers. It focuses on
information gleaned from test soldier comments and written
questionnaire responses as well as tape recorded interview data.
It covers the entire time period from soldier selection through
initial familiarization, operational training, the individual
task events, and the final tactical exercises.

Method

Demonstration Overview

As previously noted, the SIPE field demonstration was
divided into separate but interrelated phases, compressed into a
two month time frame. Soldier performance was measured, observed
and compared during both day and night activity, and in both SIPE
and standard uniform and equipment. Training focused primarily
on the technical use of the various elements of the SIPE system;
little time was spent on integration of the equipment into an
operational mode. Training was followed immediately by testing
on target detection, small arms fire, and land navigation. The
final weeks included STXs, where for the first time the SIPE
soldiers used the SIPE equipment in a tactical mode. (More
detailed descriptions of each of the phases of the ATD follow,
and are available in separate reports from Natick, USAIS and
TEXCOM.)




verview

A brief description of the SIPE equipment is included in
this report as an aid to the reader in understanding soldier
comments. The SIPE consists of four major areas and subsystems,
each with several elements. There are other pieces of equipment
associated with SIPE which will also be described.

Integrated headgear subsystem (JHS). The IHS has a

ballistic shell component (BSC) similar in look to the basic
kevlar helmet. It has intrinsic image intensification (I?)
capability provided to the soldier through a helmet mounted
display (HMD) which appears on an electro optic system (EOS)
visor. The helmet has an advanced suspension system, and
connections to other pieces of SIPE equipment. The SIPE helmet
has soldier to soldier radio capability, with a microphone for
transmission, and enhanced ambient hearing. The SIPE respiratory
protective device (RPD) mask is considered a part of the IHS. A
substitute for the M17 and M40 protective masks, the XM44 mask
interfaces with the hydration liquid nutrient (HLN) device, a
pump system which facilitates water consumption. The HMD and
communications of the IHS are controlled by the helmet control
unit (HCU) which is affixed to the soldier's uniform. Additional
pieces of the SIPE equipment consist of a thermal sight mounted
to the M16A2 rifle and appearing as an image in the helmet
mounted display. A long range hearing (LRH) device can be
mounted, as can the AIM 1 aiming device which projects an infra
red dot on a target. A sling designed to help support the weight
of the SIPE weapon was also used.

Advanced clothing subsystem (ACS). The ACS is comprised of

many components. The load bearing component (LBC) replaces the
current soldier back pack, and houses combinations of battery
packs, the soldier computer, the microclimate conditioning system
or miscellaneous gear. The ballistic protective vest (BPV) is
body armor designed to be worn with the advanced shell garment
(ASG) (a protective outerwear uniform) or the advanced combat
uniform (ACU) which is similar to the current battle dress
uniform (BDU). As a part of the chemical/biological protection
uniform, the chemical vapor undergarment (CVU) is worn under the
ASG. The active cooling vest (ACV) is worn over the Cool Max T
shirt undergarment to enhance air flow. SIPE handwear consists
of woven combat gloves and chemical protective gloves. SIPE boots
are designed to be covered by a protective gaiter.

Microclimate conditioning subsystem (MCC). The MCC has a

power pack, and an in-line blower to interface with the XM44 mask
and the ACV. They provide ambient air cooling to the head and
upper torso of the SIPE equipped soldier who is wearing
protective gear.




Individual soldier computer. The soldier computer is
carried in the LBC and controlled by the HCU. The computer

provides the soldier with the ability to use a satellite
dependent global positioning system (GPS) and digital mapping for
navigation, position location, and route planning. It includes
message management through preformatted messages that provide
opportunity for limited interactivity. The computer also
interfaces with a hand held combined digitized compass and video
capture camera (for transmission of video snapshots).

Table 1 shows the SIPE equipment available to the test
soldiers and its prototype weight. The soldiers did not wear all
of the pieces of the equipment at any one time, and some parts
received a much more extensive evaluation than others. Figure 1
shows a soldier firing while wearing SIPE gear.

Figure 1. Soldier in SIPE equipment. (Adapted from Natick, 1993,
page 15.)




Table 1

SIPE Equipment and Weight (Prototype Equipment)

Subsystem Component Weight (lbs)

Advanced Clothing Systenm
Coolmax T-shirt 0.55
Active Cooling Vest 1.05
Chemical Vapor Undergarment 2.25
Advanced Combat Uniform 2.65
Advanced Shell Garment 2.85
Ballistic Protective Vest 10.05
Combat Gloves 0.25
Chemical Gloves 0.40
Combat Boot 3.80
Gaiter 1.30
Load bearing Component 5.70
Top Pack 2.95
Lower Cargo Pack 1.25

Integrated Headgear Subsystem
Ballistic Shell Component 3.20
with communications
Electro Optics Subcomponent 2.30

Visor

Communications Module 1.00

Electro Optics Subcomponent 8.00
Module

Power Supply Component 3.00
Module

Long Range Hearing Processor 3.00
Respiratory Protective Device 1.80

Filter, C2 canister 1.00
Thermal Sight 4.00
Laser Aiming Light 0.50
Long Range Hearing Device 0.25
Microclimate Conditioning/Power Subsystem 17.00
Soldier Computer Subsystem "15.00
Camera Compass Module “1.50

Note. Table adapted from Table 1.2.8-1, SIPE Operational and
Maintenance Manual, Dynamics Research Corporation, 1992,
Page 1-6.




est Subijects

Several months prior to the start of the demonstration, the
initial group of test subjects was selected from volunteers
provided from Fort Benning's Ranger Training Brigade (RTB). A
group of more than 25 Infantry soldiers convened in the brigade
classroom for an overview of the project from Natick and USAIS
personnel. Since the prototype equipment posed restrictions on
soldier selection, the volunteers were measured to ensure that
the SIPE helmet, available only in size medium, could be fitted.
(A second day of measurement was provided for additional soldiers
who were unable to be at the first day's briefing.)

All potential test soldiers completed a background and
experience questionnaire. The demographic form (see Appendix A)
was intended to gain self-reported weapon, thermal sight, and
computer experience, in an attempt to insure a well balanced
squad. Soldiers were also asked rank, prior duty positions, and
a set of questions on physical training (PT) scores, handedness
and vision. Because of the non-hardened nature of the equipment,
and the potential interface problems associated with the
protective mask, the final sample was limited to personnel who
wore contact lenses or needed no vision correction. An initial
panel of 15 soldiers was selected.

As the test date neared, three from the group had to
withdraw, and one more soldier was added, for a final 13 man
group present at the start of training. Since there were only
ten SIPE helmets available, the final sample had to be narrowed;
this was done after a week of training during which the equipment
was shared. The final selection of the ten test soldiers was
made by the RTB sergeants, based on their assessment of the
soldiers' ability to devote full time and attention to the SIPE
project; these decisions corresponded to those made independently
by the training cadre and independent observers. Although an
Infantry squad properly contains only nine soldiers, ten were
selected to conform to the experimental design of the TEXCOM
events. The STXs were conducted with a nine man squad and the
tenth man assisted test personnel.

Of the final ten test subjects, three were Ranger qualified,
all were Airborne qualified. The final group consisted of one
Staff Sergeant, two Sergeants, five Specialists, and two
Privates. The mean GT score was 117.2 (range 97-125); the mean
self-reported PT score was 252. Six soldiers were right handed,
four left handed. Most had experience with weapons other than
the M16A2 rifle; several had limited thermal sight and sniper
scope experience. Of the ten, six reported themselves as
Experts, three as Sharpshooters, one as Marksman. (All ten later
went through formal rifle qualification with DOT personnel.)
Although most soldiers indicated that they played video games,
few had other computer experience. Of the final ten selected,
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only five soldiers had been at the initial overview briefing; the
remaining five were added to the group either on the second day,
or in the case of one soldier, several weeks later. This factor
may have been important as some soldiers never appeared to
understand the purpose of the SIPE demonstration.

Schedule and Description

On the first day, SIPE uniforms and equipment were
distributed, and the soldiers received an overall equipment
safety briefing. Familiarization and training were conducted
during the day and into the evening during the next two weeks.
After training finished, the TEXCOM test began with a week long
audio and visual target detection test; this was followed by two
weeks of M16A2 record fire, quick fire and long range firing. A
two day training period at the land navigation course was
followed by two days of testing on a different section of the
course. After the conclusion of the TEXCOM test, the next ten
days were spent in training for and conduct of the USAIS STXs.
Considerable night and weekend/holiday work ensued throughout the
test, and schedules were both demanding and unpredictable. The
weight and bulkiness of the SIPE equipment was known in advance;
the severity of the impact of this shortcoming had not been
predicted.

Training conditions. The conditions for training varied.
Initial familiarization was conducted in an interior classroon.
Test soldiers sat on the classroom stage on footlockers, with a
centrally located instructor; mid-morning they moved to tables
with the instructor in front. The classroom had many personnel
other than the test soldiers in attendance during training
sessions. In addition to the technical personnel from Natick,
TEXCOM, and USAIS, data collectors and miscellaneous personnel
were on site. Many conversations unrelated to the instruction
occurred in the room, and often appeared to be distracting for
test personnel.

Range training was conducted with test soldiers seated in
the bleachers, with the instructor in front. Hands on practice
occurred in the bleacher area, at or around points on the firing
line, or, in the case of land navigation, in the wooded area
surrounding the range. As before, data collectors, civilian and
military test personnel and other observers were present. Again
there were many training distractions. The land navigation and
STX practice were conducted at the appropriate sites; training
events were relatively unstructured and limited by time
constraints. This was particularly true of the STX collective
training time.

Training format. 1Initial technical familiarization on the
equipment was provided by civilian technical experts and/or
developers representing Natick, the U.S. Army Communications and
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Electronics Command (CECOM), the CECOM Center for Night Vision
and Electro Optics, and Harry Diamond Laboratory (HDL). These
individuals were technically proficient and knowledgeable about
the equipment, but relatively inexperienced in training military
personnel. The SIPE equipment was prototype, and only a very
limited number of sets were available throughout the training
period, and during the test itself. This limitation precluded
test soldiers from having much hands on experience with any piece
of equipment; usually three soldiers shared one set during
training.

The typical lesson format during the first few days
consisted of a lecture with little practical experience. Usually
the clothing and equipment were demonstrated or modeled by
technical support personnel, then on a later day, tried by the
test soldiers. Range training suffered from the same problems:
lack of equipment and inadequate time for everyone to practice
with it. The fragility of the equipment was a factor which
caused frequent stoppages and the need to make repairs and
replace batteries. Appendix B gives a day by day overview of
training.

Trainers. The cadre from USAIS provided equipment
integration training, to include practice in firing, target
detection, and land navigation, in both regular and SIPE gear,
both day and night, with and without nuclear, biological and
chemical (NBC) protective equipment. Five trainers were
available initially; a sixth was added later. All six are USAIS
qualified instructors; they had received prior training on SIPE
equipment, although their practical experience was minimal. They
wrote the programs of instruction (POIs) and conducted the SIPE
training. Natick personnel provided on-site assistance in
maintenance and on other equipment related issues. As additional
training material, the soldiers received copies of the SIPE
Operating Rules (SORs) (Natick, 1992), a book which described
SIPE usage and procedures.

Writte uestionnaires

Training gquestjonnaires. Each period of SIPE instruction or
training was followed by a brief written questionnaire covering
the training which had occurred during the preceding block of
time. The same form (see Appendix C) was used throughout.
Through rating scales or open ended questlons, test soldiers were
asked for their perceptions of the equipment and the training.
Originally the soldiers were told to answer only selected
questions, although some answered more, and some fewer than
instructed. 1In addition to eliciting the desired information,
the primary purpose of these first instruments was to accustom
the soldiers to answering questions, and to get them used to
thinking about what they had been doing. It was an opportunity
to establish rapport, and create a climate for open discussion.
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Questions covered training materials, sequencing, pacing, and
difficulty of the material. They also covered the equipment -
breakage, awkwardness, newness of the capability, etc. The
questions themselves were derived from a list of potential
interest areas which had been expressed by the developers and the
trainers. The questionnaires were designed to elicit the maximum
amount of information possible without overburdening the test
soldiers. Thus data are limited by the effort to keep the task
of minimal interference to the soldiers. (Appendix D covers
training data.)

Operational use questionnaires. Near the end of the first
week of training, questionnaires were administered on target
detection, small arms fire, and navigation and NBC protective
equipment. The intent of these instruments was to cause the
soldiers to think further about the equipment, its integration,
and its capabilities, and to get them ready for the questions
they would be asked later in structured interviews. Again, the
questions were derived after considerable consultation with
Natick and USAIS. These questions are found at Appendix E and F.

Event based questionnaires. During the TEXCOM portion of
the demonstration, the Test Officer permitted ARI to administer
event-specific questionnaires by conducting individual structured
interviews with the test soldiers. ARI was assisted by USAIS and
other personnel, all of whom had prior experience in such forms
of data collection and were knowledgeable about SIPE and the ATD.
The target detection questions and interviews were similar in
content to questions answered during training; there were eight
interviewers for the ten subjects after target detection. As the
test continued, interview scheduling became more difficult; five
of the original eight interview personnel served as interviewers
for the ten test soldiers after small arms fire. Weather
problems and equipment failure shortened the land navigation
portion of the test; the impromptu timing caused the debrief
format to be changed to a written questionnaire followed by a
group interview. Interview data are found at Appendixes G - J.

STX questionnaires and interviews. As an adjunct to the MTP
data collection during the tactical events, ARI administered

further questionnaires, and, in conjunction with a representative
from the Fort Benning Human Research and Engineering Directorate
(HRED) , conducted group interviews with the test soldiers at the
conclusion of each event. Although considerable data were
collected, the overall fatigue experienced by the SIPE soldiers
precluded much of the in-depth interview and discussion on
capabilities that had been anticipated. Interviews and
questionnaires are found in Appendixes K - N.
Observatjons and informal interviews. Throughout the
training period, the TEXCOM test, and during the STX practice and
events, in addition to the questionnaires, soldiers were asked
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questions at every opportunity. Soldiers also volunteered
information, both constructive comments, and complaints about the
equipment, training, testing, and time management. Sufficient
rapport was established with the test soldiers that unsolicited
candid remarks were often forthcoming. Most of these comments
were recorded on tape.

Post-SIPE questionnajre. A final questionnaire (see
Appendix O0) was given to the ten test soldiers approximately six
weeks after the conclusion of the demonstration. It asked for
their comments on SIPE capabilities, given the perspective of
time away from the test environment. The SIPE Squad Leader
distributed, collected and returned these questionnaires to ARI.

Results

All of the questionnaire and interview data were collated
and the soldier comments and responses are reported by phase of
testing, and then by individual items of equipment. Data are
included in Appendixes D through 0; because of the volume of the
material, only highlights are presented in the text. Numbers of
respondents for specific items in the questionnaires varied with
the number of soldiers present (depending on the phase of
training) and as a function of individual soldier failure to
answer specific questions. Although all soldiers were present
and participating in all interviews, no attempt was made to
insist on answers to all of the written questions. Responses
were generally very full, and in many cases, strikingly
insightful. Some soldier responses are provided in the text
within quotation marks; in no case are individual soldiers
identified.

Familiarization/Initial Training Phase

Overall, comments were fairly consistent across soldiers,
with some individual deviations. Generally training was slow
paced, and the soldiers expressed concerns about time management,
and adherence to published schedules. They felt that they
understood the content of the material presented, and could use
the equipment without difficulty. SIPE equipment is sufficiently
similar to other equipment with which they were already familiar
as to be easy to understand. The only area of concern was the
soldier computer, and most indicated that more training would
have made them more proficient. They would have liked more hands
on practice, and more equipment sets available for use. They
also expressed a preference for military instructors. The
soldiers were fairly positive about SIPE during this training
phase; data and summary tables from the first week's training
questionnaires are presented in Appendix D at Tables D-1 and D-2.
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Operational Use/Tactical Inteqratjon Training Phase

Generally, the overall ratings about the equipment and
confidence in ability to use it went down as the test soldiers
found that integration of the separate pieces of equipment was
more difficult than they had anticipated. They felt that they
knew how to use the SIPE equipment, but the effects of the
awkwardness and weight of the visor and the pack began to affect
their attitudes. (See Appendix E.)

Small arms fire. On the first day of firing while wearing
the full complement of SIPE equipment, soldiers tried firing from
both foxhole and prone positions. Comments ranged from favorable
to unfavorable, with concerns on equipment unavailability and
time management. There were also comments on equipment
awkwardness, weight, controls, and battery and target failures.
The eleven soldiers present rated themselves confident in use of
the SIPE equipment for target engagement (Very Confident (5),
Confident (5), and Neutral (1)); the equipment was not complex
and was easy to use. However, poor helmet fit and the weight of
the visor caused head and back pain, and finding a comfortable
firing position was very difficult. The discomfort impacted on
attitudes toward this entire block of instruction and affected
both performance and motivation.

Small arms fire - thermal sight and protective mask. The
test soldiers were asked for initial comments on using the

thermal sight for target detection and engagement. Detection
ratings for the responding soldiers (10) were Very Confident (4),
Confident (4), and Neutral (2). Use of the thermal for target
engagement was rated Very Confident (5), Confident (3), Neutral
(1), and Unsure (1). (The unsure rater expressed concerns about
the very limited thermal field of view.) The soldiers were
enthusiastic about the sight despite limited experience. Four
used the black hot polarity display for thermal, five used white
hot; none could articulate any reasons for the choice. Learning
to adjust the thermal controls presented some problems. Several
soldiers commented that they doubted that their weapons had been
adequately boresighted or zeroed by the DOT cadre.

Most soldiers had problems finding a comfortable firing
position. Firing from the foxhole was best; none expressed any
problems with cheek/stock weld, breathing, or trigger pull,
except for those associated with the helmet/visor combination.
The prone position required the soldier to rest his helmet on his
arm or the ground and was particularly uncomfortable. Quick fire
while walking produced a very unstable situation, as did firing
from behind the wall using the system's indirect viewing
capability.

Initially, soldiers reported that wearing the SIPE
protective mask relieved some of the pressure from the helmet/
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visor combination. They also much preferred the XM44 mask to the
current M17 mask for comfort and vision. Test soldiers felt they
could detect and engage tarqgets well.

Target detection practijce. After the first target detection

test rehearsal, the soldiers were asked to rate themselves on use
of the various sight combinations for detection. 1In use of the
SIPE I? capability with the PVS4 sight at night, the five who
responded considered themselves Very Confident (4) and Confident
(1) . After use of the thermal, six responded and rated
themselves Very Confident (1), Confident (1), Neutral (2), Unsure
(1), and Very Unsure (1). Equipment failures and inability to
gain and maintain a picture impacted on those rating confidence
low. Overall they expressed a preference for the thermal sight
at night, and standard iron sights during the day.

Target detection was to include use of the long range
hearing device and the enhanced ambient hearing capability. The
soldiers said that their enhanced hearing was of no help in the
audio portion of the target detection exercise; close in sounds
masked far target noises. After the first few soldiers were
unable to use the long range hearing because of interference, the
LRH was changed to a side test and only limited additional data
were collected. The XM44 protective mask did not interfere with
either visual or audio detection (although the soldiers reported
problems due to the helmet/mask interface).

Land navigation practice. After a day of land navigation
training using the computer, the digitized maps and the GPS,

soldier ratings of their confidence in using the navigation
system decreased from their initial estimates. Only one of seven
reporting was Very Confident, the others Confident (4), Neutral
(1), Unsure (1). They commented that use of the system took a lot
of time and slowed them down. The menu and the icons were slow
and the helmet mounted display was difficult to read. Only two
liked the idea of a map in their helmet mounted display; seven
said that they wanted to be able to look at the map and walk at
the same time. Again, there was a need for more hands on time,
or practice with the equipment, to be effective with the system.
"I had trouble making the land nav do what I wanted it to do" was
one comment. Throughout the length of the training period there
were problems with lack of GPS information. One soldier
commented that it was "easy to navigate when it worked but it
didn't work."

Protective equipment. Test soldiers wore the SIPE
protective equipment roughly equivalent to MOPP 4 during target
detection and small arms fire. The ten respondents rated
themselves Very Confident (3), Confident (4), Neutral (3). Eight
said the SIPE gear made it easier to move than standard (MOPP4):;
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one thought possibly it was harder. Five said it was easier to
shoot, nine said it was easier to communicate. The SIPE
protective mask gave better visibility than the standard M17, and
was more comfortable. Nine said the voicemitter helped
communications, one disagreed. They could understand and hear
themselves and other people but could not tell how loudly anyone
was speaking.

Although they did not wear it very long, the MCC was rated
"awesome," and they were more comfortable than in standard MOPP
gear. With the MCC they did not feel the heat build up, but when
they did not have the MCC, the multiple layers of clothing made
them very hot. Several noted that breathing with the MCC takes
practice to prevent hyper-ventilation; it was also quite noisy.
Nine thought they would be able to work longer without tiring
because of the MCC; one was unsure.

Training Phase Overall

In a summary questionnaire administered at the conclusion of
the training week, most SIPE training was rated Good or Very
Good; helmet/visor awkwardness and thermal sight controls and
battery failure were distractions. (Data are found in Appendix
F.) Ratings from the ten respondents on ability to use the
equipment were Very Confident (2), Confident (5), and Neutral
(3). With very few exceptions they thought all of the SIPE
equipment was easy to use and learn to use.

Most soldiers felt that with respect to the ability to
perform infantry collective tasks, the SIPE-equipped soldier
would be able to do his job more easily and effectively. However
they requested more hands on practice and military instructors
who could place the equipment in a tactical context. The
soldiers requested more training before being tested and more
equipment availability.

Other comments focused on testing, time management, and the
sharing equipment lessons learned. Several test soldiers
commented that the training cadre did the best they could, but
were themselves only slightly more experienced than the test
soldiers. Providing a tactical context for the training and the
equipment would have helped the soldiers in their integration of
the equipment, and in assessment of its capabilities.

The overwhelming concern during the training period was
discomfort, actual physical pain from the helmet and visor, and
misadjusted back packs (load bearing components). Equipment
adjustment and the consequences of inadequate fit became
overriding. All ten soldiers reported headaches, many reported
nausea, dizziness and neck strain and they experienced back and
leg pain from the pack. Nearly all soldiers had deep red welts
visible on their foreheads after wearing the headgear. Some
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difficulty in focusing and blurry vision seemed to occur from a
combination of pieces of equipment. Initial problems with
equipment adjustment, which were verbalized, gave way to a quiet
resignation, and reported responses of trying to get used to it,
to "tough it out." At this time the test soldiers were still
fairly enthusiastic about the SIPE demonstration; their apparent
physical discomfort was high but they thought that they would
begin to get used to the equipment before the TEXCOM portion of
the demonstration began.

Target Detection Phase

Description. The first TEXCOM event was target detection
during which the test soldiers detected audio and visual targets
during daylight and limited visibility, and in both standard and
SIPE equipment. They also wore NBC mission oriented protective
posture (MOPP) gear. Soldiers were in foxholes on a firing line
overlooking a range where visual targets (wheeled, track,
personnel) appeared. Audio targets included realistic taped
playback of actual vehicle noise, and noise from personnel.

Soldiers went to the test line in groups of five. The
detection process and the data collection and reduction was slow
and there was considerable down-time both within and between
iterations. The weather was quite warm through most of this
activity and the test soldiers reported that they were very hot,
particularly when in the highest protection level (MOPP4 or SIPE
PR4) .

Interview data. At the conclusion of the target detection
events, individual structured interviews were conducted with the
test soldiers in their battalion classroom. ARI's interviewers
used a questionnaire with rating scales, and many open ended
questions; several tape recorded the interviews. (Data are found
at Appendix G.) The soldiers were asked about levels of
confidence in using specific sighting capabilities for target
detection, day, night, with and without MOPP gear and SIPE
equipment. Table 2 shows mean responses on a five point scale
from 5, Very Confident to 1, Very Unsure.

The test soldiers were asked "Can you detect targets well?"
with standard sights, I?, thermal and the LRH. All ten reported
Yes for standard iron sights, nine said Yes for thermal, but the
nunmber dropped to five Yes and four No for the I2. Only three
soldiers had the opportunity to try the LRH, and only one of them
answered Yes. Seven of the ten reported difficulties with the
thermal brightness and contrast controls. Asked "Did SIPE
clothing and equipment enhance your abiiity to complete the
individual tasks associated with target detection in daylight?"
four said Yes, six said No; at night, the numbers rose to nine
Yes and one No.
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Table 2

Mean Confidence Ratings for Target Detection

- e — - —
Standard SIPE-I? SIPE- I
Iron Sights Thermal
Sight
‘ Day - MOPP O 4.60 N/A 2.80
Night - MOPP O 2.78 3.83 4.10
Day - MOPP 4 3.78 N/A 2.40
Night - MOPP 4 2.38 3.33 3.88 ]
—— — ——
Note. Number of responses ranged from 6 to 10.

Small s Fi Phase

Description. The short range firing events (50-300 meters)
were conducted on lanes on a wooded rifle qualification range,
the long range (400-600 meter targets) events on more open
terrain. Soldiers were given some practice shooting at long
range; few had prior experience. As with target detection,
soldiers fired in SIPE and standard equipment, day and night, in
NBC protection levels 0 and 4. At the conclusion of the event,
the TEXCOM test officer again permitted the test soldiers to be
interviewed. As before, questions were answered in a structured
interview in the battalion classroom setting.

Interview data. The soldiers were asked about confidence in
their ability to use various sighting capabilities for target
engagement at short and long ranges using standard and SIPE
sights. The firing represented the first real use of the AIM 1
aiming device with the I? combination. Confidence ratings are
shown at Table 3 where a rating of 5 indicates Very Confident; 1
indicates Very Unsure. (Data are found in Appendix H.)

Table 3

Mean Confidence T .tings for Target Engagement

Standard I?2 with Thermal Thermal
iron sights | PVS4 or sight - day | sight -
AIM 1 night
Short 5.00 2.89 4.40 4.30
range
H Long range 1.88 2.80
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Another set of questions focused on accuracy. Based on
experience, the test soldiers described themselves as very
accurate at short ranges with iron sights, but less so at long
range. With the I?/AIM 1 combination, they considered targets
over 150 meters totally unengageable due to the AIM 1 dot's
obscuration of the target. They thought they would be accurate
at short range with the thermal sight but less accurate at long.

Several soldiers reiterated a concern first voiced during
training. Nine of the ten indicated that they did not feel their
SIPE weapons were properly zeroed, thus impacting on long range
performance. This may have been true. Because of the
constraints imposed by limited time and only three thermal
sights, the sights were left attached to specific weapons which
were then rotated among the test soldiers. The training cadre
zeroed the sights and weapons; test soldiers reported that they
were not pleased at not being able to zero their own weapons.
This affected attitude if not performance.

When toward the end of the test the soldiers were asked
about firing positions, most indicated that firing prone was
still very difficult in SIPE, that the foxhole position, while
uncomfortable because of the nature of the equipment, was
slightly better. Firing tests at long range used only the prone
position. Of nine respondents, all said they had trouble holding
the SIPE equipped weapon steady, and seven of ten said they had
problems with the helmet hitting the thermal sight knobs while in
a firing position.

Asked "Over all, did your SIPE clothing and equipment
enhance your ability to complete the individual tasks associated
with target engagement?" of the ten respondents three said Yes,
four said No, three said "both." Most of the benefit was derived
from the thermal sight capability; the expressed negativity was
related to their discomfort with equipment fit, and their lack of
prior experience in 400-600 meter range firing.

Protective Gear

At the same session where they were interviewed about
firing, the test soldiers were also asked to fill out a
questionnaire on SIPE NBC protective gear. (Data are found at
Appendix I.) Half said that SIPE protective gear made it easier
to move than when wearing standard MOPP gear. Six said it was
harder to shoot in SIPE (three said easier - one said "the
same"), and seven said SIPE made it easier to communicate (one
said harder, one said same). Nine of the ten admitted being
claustrophobic in SIPE MOPP gear.

The effect on firing and target engagement of NBC gear
overall was mixed. On the one hand they liked the mask/eye/
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weapon interface better in SIPE than in standard MOPP gear, but
the heat, the pressure on the nose, sweating and fogging made
firing worse. The microclimate conditioning was used only for
initial firing during training; the weight of the system became
onerous and the MCC was removed. The small in-line blower from
the XM44 mask provided some ambient air inside the mask for the
face. Firing occurred on very warm days and the soldiers were
extremely hot in SIPE MOPP as the uniform does not breathe. The
helmet mounted display, better for sighting than the typical
weapon canting required with iron sights, was degraded by mask
and visor interface problems. Seven of the ten reported problems
using the SIPE NBC gloves (too thick). All ten felt that they
sounded louder than normal in SIPE; on a positive note, they
could understand people talking both with and without the SIPE
voicemitter.

Land Navigation Phase

The land navigation portion of the SIPE demo (finding a
series of points) was shortened due to a number of factors,
including equipment failure, weather, and lack of GPS
information. Soldiers were unable to complete the full
comparison of SIPE and standard navigation. The interviews could
not be scheduled in advance, so the soldiers filled out
questionnaires covering their land navigation experiences (see
Appendix J). Asked for confidence ratings (5 = Very Confident, 1
= Very Unsure) in their ability to use SIPE and standard gear for
navigation, standard gear was much preferred. Table 4 shows mean
confidence ratings for day and night training, and day testing.

Table 4

Mean Confidence Ratings for Land Navigation

Day Night
Standard 4.90 4.60
SIPE 3.20 2.83

Eight reported flipping up the visor to walk between points
and despite the fact that seven of ten had confidence in
the accuracy of the system, only one of the ten said he navigated
better with SIPE. Eight said it slowed them down, nine did not
like the maps in the helmet mounted display - all who responded
said they would rather have had the map in their hands. Just as
in the training phases, they reported trouble with the display
icons, and with the signal from the satellites.
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STX Phase

Description. The STXs, although well and thoroughly
planned, changed considerably as the demonstration evolved and
the original two-a-day missions reverted to day planning for
night execution. The test soldiers reported to the site in the
morning and remained until well after dark.

The events, one conducted each day, included a movement to
contact (MTC)/area recon, a raid, an ambush, an NBC recon, and on
the final day, holding a defensive position. The procedures
varied with the tactical missions but generally the squad leader
received his order in the morning, briefed his team leaders, and
then planned for the mission. They rehearsed as much as
possible, and executed just after dark. An officer from USAIS
served as their platoon leader. Additionally, other officers
served as Observer/Controllers (0OCs) and graded the SIPE squad
according to the standards in Army Training and Evaluation
Program (ARTEP) 7-8 MTPs (1988), noting special use of SIPE
capabilities. An opposing force (OPFOR) team was also in place
and brought fire, smoke, etc., upon the SIPE squad. (OC findings
and OPFOR comments are found in the 1993 USAIS report.)

Each night, at the end of the mission, the test soldiers
stowed their gear and reported to a location where soup and
coffee were available. The weather had turned cold by mid-
November, and they reported being both chilled and tired. The
soldiers who had performed the squad mission filled out human
factors questionnaires for the HRED representative, and then
provided written answers to questions on using SIPE equipment
during the specific STX they had just completed.

After the questionnaires were completed, all of the soldiers
participated in an interview session with the ARI and HRED
researchers. Although there were a few interruptions when the
battalion commander or other test personnel briefly entered the
room, the majority of the time no one else was present and the
soldiers spoke freely. (Interview transcripts and questionnaires
are presented separately by event at Appendixes K - N; HRED human
factors data are reported separately in the USAIS report.)
Because of the lateness of the hour (after 2200) and soldier
fatigue, interviews were kept as short as possible. After the
NBC recon, comments on the protective gear were elicited from the
group as a whole rather than individually.

Interview data. The STXs were the first time that the test
soldiers had worn their SIPE equipment for very long periods of
time without respite. The soldiers reported being extremely
uncomfortable because of the overall awkwardness of the
equipment, the weight of the helmet/visor, the discomfort and
loss of balance produced by the back pack. They had not
practiced using the SIPE to perform MTP collective tasks, nor had
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they had any real opportunity to explore the capabilities of the
equipment. A particularly striking example of this was evidenced
when they discovered for the first time the enhanced
communications capability provided by the soldier to soldier
radio. They had not practiced collective Infantry tasks while
wearing the full complement of SIPE gear; they were not
accustomed to the adjustments that would have to be made to their
movement techniques and behavior as a result of SIPE equipment.

During the STXs, not everyone used every piece of equipment.
The basis of issue varied with the mission, but most soldiers had
just the helmet/visor combination, the load bearing component and
the weapon with I? capabilities but without the thermal sight.
Only those with computers could use the position navigation
system, the video capture camera, etc. Comments are thus limited
by actual usage of the equipment; only a few test soldiers had an
opportunity to try some of the SIPE capabilities.

After the MTC/area recon, eight of the nine indicated that
not everyone in the squad needed a computer; all seven who
responded to the same question after the raid mission agreed that
only key leaders needed it. (Eight of eight reported that they
felt they were well trained in the use of the computer despite
the fact that only a few had used it during either of the
missions.) Most of the squad had no opportunity to use
preformatted messages; leaders used the SPOT report. During the
defensive mission, a call for fire, ordinarily very simple, was
extremely slow with the SIPE computer, partly due to lack of
familiarity with the SIPE message format, partly because the
format and the map could not be placed on the helmet mounted
display screen at the same time.

As noted earlier, the MTC was the first occasion to try the
intra squad communications. The test soldiers were extremely
positive about it, and ready for instant fielding. The radio
range was adequate during the MTC, and all soldiers said that
there were no problems in maintaining radio silence. They
reported performance enhancement because of the ability to give
an instant ammunition-casualty-equipment (ACE) report and to have
greater dispersion during movement. Although they were still
enthusiastic about the radio, it did not perform as well the next
night during the raid, and the range was barely adequate. On the
ambush the quality of transmission had deteriorated, and they
were forced to rely on traditional modes of communication, e.gqg.,
hand and arm signals.

During the STXs, they also confirmed that the enhanced
hearing was more of a problem than a help; they could hear
themselves, but not the sounds close by in front of them. They
reported that they had been deprived of one of their senses.
Several indicated that they kept only one earphone inserted, and
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that one only so they could hear the radio. Similarly the LRH
was said to be no help although it actually received very little
use. The soldiers did not have any confidence in it, and with
only two available, there was limited opportunity.

Eight of nine indicated problems with helmet/visor interface
and pain after the MTC; only four said Yes after the raid, but
six wrote negative comments. The few who had computers and the
POS NAV system available said they were able to use it to remain
oriented, particularly the point man. Those who had the thermal
sight used it successfully for reconnaissance and target
detection. They said they could see better using the I? at night
than they could with most standard issue night vision goggles or
the unaided eye, but did not like the fact that the display made
them lose their night vision, nor did they like the lack of depth
perception when walking.

Overall responses to questions were inconsistent, although
definite trends emerged. Despite the favorable responses about
the thermal sight and particularly the commo, after the MTC,
eight of nine said No to "Did your SIPE clothing and equipment
enhance your ability to complete the individual tasks associated
with this event?" (One was uncertain.) Asked if SIPE assisted
in completion of collective tasks, two answered Yes, six said No
and one was still uncertain. After the raid, six of ninre said
that SIPE equipment enhanced their ability to perform the
mission.

Asked after the ambush to name the best things about SIPE,
six mentioned the thermal sight, nine mentioned the commo; two
mentioned the ballistic vest. They were also asked if there were
any activities more difficult in SIPE gear than standard. All
ten said Yes for night; five said Yes, four No and one failed to
respond for day. Based on comments on specific pieces of
equipment, the problem appeared to be the interface of the
separate pieces of prototype equipment. The sights were good,
but the visor was so onerous that the soldiers forgot to think
about the benefits of the sights.

After the NBC recon the SIPE soldiers were asked again about
moving and communicating in SIPE protective gear; they responded
consistently. Although they liked the ability to move while
wearing the SIPE NBC protective clothing, when the rest of the
SIPE gear was worn, movement was harder. 1In NBC gear face to
face masked communication was not improved by the enhanced
hearing; they indicated that the voicemitter which might have
produced a Yes answer could not safely be used in a tactical
situation. The noise of the suit, and the McC, if worn,
precluded any semblance of noise discipline. They repeatedly had
to readjust mask/helmet interface, and several reported problems
in accessing the liquid nutrient system. The NBC gloves were not
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liked at all well. The NBC recon, the fourth STX, was extremely
frustrating for the test soldiers. They were hot and tired, and
therefore both performance and motivation suffered.

Post-SIPE Phase

Approximately six weeks after the conclusion of the SIPE
field demonstration, at the SIPE Squad Leader's suggestion, the
test soldiers were again asked to complete questionnaires about
their experiences in SIPE. The questions, all open ended, were
answered in garrison, without any researchers or outside
personnel present. All ten soldiers responded; most with great
candor, many with excellent ideas for improving the prototype
equipment. (Data are found at Appendix O.)

They were first asked to give their opinions on which
equipment should be considered for further testing. Nine
commented on the thermal sight, eight mentioned soldier to
soldier commo, six mentioned the ballistic vest. Only three
mentioned the computer.

Another question concerned capabilities offered in SIPE
which are unavailable elsewhere or in standard uniform/weapon
configuration. Several commented on body armor, and seven
reiterated positive comments on squad commo. The thermal sight
capability and the GPS (if working) were also cited. Comments on
the IHS made it very clear that the helmet and its suspension
were acceptable and even comfortable; but the addition of the
visor with the helmet mounted display was totally unacceptable.
Few would even admit to its potential. The computer was not very
favorably regarded in the present configuration, but most
realized that if hardened and miniaturized, it might have
potential.

The soldiers liked the ballistic vest and the XM44
protective mask, and the NBC undergarments although the outerwear
was extremely hot without the MCC in operation. They thought the
liquid hydration device was a good idea although a better
drinking tube configuration was needed. The advanced combat
uniform was disapproved of by all ten soldiers, and many
specifically mentioned both the NBC and the combat gloves as
unacceptable. The MCC was well liked but tried very little; its
noise and weight were faulted.

Two questions, one indicating soldier opinions on changes
which should be made to SIPE training and the demo, and another
eliciting additional comments about the entire experience brought
mixed responses. Several soldiers said that they had enjoyed the
test, at least in part, but most of the comments were
uncomplimentary. Their frustrations with the test environment
and the physical discomfort they felt remained overriding.
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The test soldiers' impressions were colored by the lack of a
clear chain of command. Poor dissemination of information was
perceived as a problem, as was time management. Several
mentioned inadequate train up time on the equipment, and the
overall lack of soldier input to test planning and execution.

Equipment and Capabilities

The following sections detail soldier comments and consensus
on the various pieces of SIPE equipment, as reported in the
questionnaires and during interviews and tape recordings. As
noted earlier, data are found in Appendixes D through O; only
highlights are presented here. As much as possible the comments
are grouped in a logical order of presentation, and independently
by subsystem. An overview of the training is followed by
additional comments on the operational use of the equipment.

Integrated Headgear Subsystem (IHS)

Training on this system was favorably received and comments
were extremely positive. The block of instruction was rated
high, and most caught on rapidly. Only a few helmets were
available, and none of the soldiers wore one for any appreciable
length of time.

Ballistic shell component (BSC)/Electro optic system (EOS)
visor. The BSC, by itself, was labelled "awesome." The advanced

suspension system was good, although some padding readjustment
was necessary. The ratchet was well liked; the soldiers felt
that it could make the chin strap unnecessary.

However, the integration of the helmet and the EOS visor
caused problems. The visor's front pulling weight forced the
soldiers to ratchet the helmet up tight to keep it from falling
off. This then caused a vise-grip like pressure on the head and
forehead. They constantly had to readjust the helmet to relieve
pressure on the head. The helmet/visor combination caused severe
headaches, nausea, and marks on the soldiers' faces. The
physical pain from the weight of the EOS visor was the cause of
many attitude problems in the demonstration. Other comments were
that the visors made loud noises as they were raised, and when
up, frequently got caught in branches; the joints jammed and it
was difficult to insure that the visor was locked in place.

Helmet mounted display (HMD). The problems with the visor
caused many of the problems attributed to the HMD and the

discomfort from the visor masked the potential value of the HMD.
Additionally, the soldiers complained that the HMD blinded them
to the periphery and cut off their normal field of vision. It
illuminated their faces at night, and also caused vertigo. One
soldier cautioned "Never turn your head in SIPE - it makes you
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car sick because your eyes are seeing things that your brain
isn't expecting because your head isn't moving."

Image intensification (I?). Another part of the IHS is the
I? capability in the HMD. Soldiers were bothered by the

necessity of switching back and forth from I? to the thermal or
to the computer display: thex felt they were losing night vision
capability. They said the I“ was better than night vision
goggles, but they could not walk safely or comfortably with the
visor down as the system provided no depth perception. The I?
over-ride system worked well in causing bright lights to fade out
the display. They said the I? worked well with the laser dot
from the AIM 1.

AIM 1 laser aiming light. Some soldiers commented that the

PVS4 sights available during the demonstration were better
maintained than average and probably helped them in short range
target engagement. They relied on the AIM 1 but did not feel
that they had enough practice with it in designating targets.
They commented that at ranges over 150 meters the laser beam
fanned out; the white dot became so large that it obscured the
target. The AIM 1 beam also bounces off grass and is so large
that the shooter cannot tell if he is firing high or low.

Protective glasses. The soldiers were required to wear eye
protective glasses when wearing the SIPE helmet/headgear; all
found them bulky, uncomfortable and irritating to the nose; most
removed them whenever they had the opportunity. The laser
protective glasses substituted in missions where the AIM 1 laser
aiming light was used were better but got sweaty and became
fogged in NBC. They slipped and slid on camouflaged faces.

Soldier to soldier communications. A most successful
feature of the IHS was the soldier to soldier radio capability,

often referred to as "soldier comms." The intra squad
communications, with every man able to hear and talk, provided
more freedom of operations, and a greater capability to
disseminate information. Tactical commands could be given
quickly and without the leaders having to move; there was less
confusion, especially during movement and at halts. They felt
there was better control, and both time and work were saved for
the leaders. Everyone was well informed at, for example, danger
areas, and information relay was much faster than usual. The ACE
report was specifically mentioned as considerably faster than
normal because of the SIPE communications. They reported no
problems with noise discipline or voice recognition.

The communications produced no problems on first use, during
the MTC/area recon, but over the next few days it deteriorated.
The soldiers felt that something had broken within the system as
several could receive but not transmit. They also commented on
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the sensitivity of the mike; they felt they could hear more and
at greater distance than was tactically appropriate since with
the ambient hearing ear plugs in, they could not tell how loud
they were talking.

Ambjient hearing. The combination of the radio
communications and the enhanced ambient hearing caused problems.
The enhanced hearing helped relieve the feeling of encapsulation
and worked to damp out loud noises in the immediate vicinity of
the wearer's ears. However, the ear phones produced a whistling
noise which sounded like jamming or interference. They heard the
buzzing or clicking of the thermal sight, and experienced
considerable static; they complained that there was no way to
filter out noises or adjust it. They could not pinpcint noises
or their origin, could not hear themselves step, and did not know
if they were breaking twigs or stepping on leaves. The hearing
so muffled the noises around them they could not tell how much
noise they were making. One noted, "It's like you are in the
middle of a freeway." The solution was to take one ear plug out
to safeguard normal hearing; to leave the other in place for
radio communications.

Helmet control unit (HCU). The communications and the
soldier computer are controlled by the HCU. Although the HCU and
the arrow keys were always rated very user friendly, the soldiers
felt that the knobs were difficult to get at. During the STXs,
several soldiers admitted that they became temporarily mixed up.
Some commented on the fact that the box closes with a loud snap.

Thermal sight. A Thermal Sight designed for other purposes
was used as SIPE's thermal sight. It was fragile and bulky, and
caused an unnatural off balance condition for the weapon.
Training on the sight was fairly technical, with more focus on
technology than on use or capabilities of the thermal sight. Few
soldiers had any prior thermal experience, and little was offered
on employment of a thermal device. Limited numbers of sights
impacted on practice time.

The SIPE soldiers were very positive about the thermal sight
for scanning and target detection, for target acquisition and
engagement; they were especially enthusiastic at night. They
liked it well during the day but wanted range cards to
distinguish targets from hot spots. There was some
misorientation caused by the interface of the thermal sight and
the helmet mounted display. One soldier commented that in
rolling terrain or hills he looked at the tops of trees and
brought the weapon down to tell where he was. The field of view,
which was very narrow, caused some comment, but few real
problems. One soldier said: "You have tunnel vision and you
don't know what tunnel you're looking in."
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The soldiers received no guidance on white hot and black hot
polarity. They rarely changed back and forth, or from whatever
happened to be the selected position when they got the weapon.
One soldier defending white hot said it was easier to detect
with. Another articulated his preference for black hot. "[I
use] black because the cross hairs are green. If you do white
hot, body heat is green and you can't see the cross hairs." They
also mentioned the poor placement and difficult shutoff of the
thermal switch. They wanted its location changed, and in fact
wanted the thermal sight independent from the HMD.

Long range hearing (ILRH) device. The LRH was available for
some use during the SIPE field demonstration. Training was

limited by the availability of only two devices, and a very windy
day which precluded a good demonstration. There was little
instruction; some wanted to try the LRH in a tactical situation
to get a better feel for range and capabilities. This did not
occur. During its limited use in the STXs, the soldiers who
tried it said they could distinguish high pitched sounds like
voices and branches but not low sounds. It could not be used
with the noisy thermal sight and the MCC; body movement and wind
also drowned it out. One said "I would move my head a little and
it would sound like a storm coming through."

Respiratory protective device (RPD). The final part of the
IHS is the RPD, the XM44 protective mask. Training on this

system was well received, and comments were generally quite
positive as the class was held on the range and the soldiers wvere
able to try both the new and old masks and compare them. There
were comments on awkwardness and difficulty in pulling the hood
over the head. Similarities to the old mask made learning easy:
one summed it up: "old task different mask."

The consensus was that the mask, without the helmet mounted
display and visor, was excellent, and a great improvement over
the M17 mask. They reported front and peripheral vision to be
"one hundred percent" better in the SIPE mask. However, the
integration of the SIPE mask and the helmet/visor combination
caused severe problems. Several soldiers said, "You breathe or
see, not both." The helmet/visor weight caused the mask to slip
down and forward, causing the internal eye cups to put pressure
on the soldier's nose and Adam's apple. With the nose "squished
up," they were forced to breathe through their mouths; this in
turn caused the mask to fog, and soon they could not see at all.
The combination produced double vision when the mask and helmet
were no longer properly aligned. The pressure and weight of the
helmet also caused the mask hooks and buckles to press into their
heads. Firing in prone was particularly bad: they described
looking face down into pools of sweat that had accumulated in
their masks and obscured the field of view.
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Hydration liquid nutrient (HLN) device. The HLN was a part

of the RPD. It was useful in concept, but in practice caused
problems. The soldiers reported being sprayed in the face with
water which would not stop flowing, or having the water come out
of the line into the inside of the uniform. One noted that his
drinking tube was stuck under his chin and he never could reach
it; most said the hose was too short. It was hard to keep the
water spigot between their teeth; if they let go it was a problem
to find it. Some did not mind the trouble with the bottle as
they said the water tasted bad anyway; all, however, said that
the hand pump was a good idea.

Advanced Clothing Subsystem (ACS)

Comments were very favorable about training in this area,
and despite the large numbers of items introduced, the soldiers
felt confident in their ability to use them without difficulty.
Hands on time was rated highly because for the first time they
were able to try on the equipment. As the demonstration
progressed the SIPE soldiers learned to consider the ACS
equipment as separate pieces; some first impressions changed.

Load bearing component (LBC). One element of the ACS is the

LBC, usually referred to as the pack. First impressions were
very positive; later comments indicated that "the LBC is OK if
adjusted, but if not it kills you and it gets out of adjustment."
Because of the pain to the back and legs, the pack became almost
as disliked as the visor. The load within the LBC was not
balanced; hip motion was encumbered by the weight of the LBC. It
sat so far back on their bodies they could not lean forward; the
majority of the weight was low, at the waist line, with lighter
components on top. They would have preferred the weight
supported by the shoulders.

Ballistic protective vest (BPV). The integration of the LBC

and the BPV was also poor. The vest, extremely well liked, did
not fit well with the LBC and caused the latter to get out of
adjustment. The vest was both flexible and comfortable; the side
opening vents were well accepted. The only problems with the
vest itself related to placement of the ammunition magazine
pockets. The soldiers said they could not get magazines in or
out of the pockets while prone; that they should be relocated
lower toward the waist.

Advanced combat unjiform (ACU). Another portion of the ACS

was the ACU, jacket and trousers. With very few exceptions the
soldiers did not like it. They found the material easily snagged
and ripped. It was stiff and very abrasive, causing rashes and
chafing. Its moisture resistance caused sweat and other liquids
to remain trapped inside; the uniform was hot and did not breathe
and the soldiers reported that their legs were much hotter than
normal. The pockets and sleeves were fastened with velcro; no
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one liked the noise. The ankle drawstrings pulled out easily and
jacket and trouser adjustment buckles loosened too easily. They
felt sloppy because buttons were missing from the neck of the
jacket and the sleeves were not snug; they indicated that they
did not feel or look professional in the ACU.

Advanced shel arment (ASG emical vapo d e
CVU). The ASG was worn as the outergarment in the NBC protective
posture. The soldiers said it provided a greater range of
movement than standard protective gear because of fewer layers of
clothing; they were not as uncomfortable as in standard MOPP
which covers the BDU. The ASG is worn over the CVU, a soft
fleecy garment which resembles a sweat suit. It was very
comfortable and the CVU together with the ASG was not as heavy as
the standard issue BDU/MOPP garments, and offered more
flexibility.

Active cooling vest (ACV)/Coolmax T shirt. The ACV

interfaced with the air cooling system and the black Coolmax T
shirt. The ACV presented no problems. The shirt wicked water
well and kept the soldiers relatively cool on hot days. However
they felt that it should only be a hot weather item. When they
wore it as an every day shirt in cold weather it pulled heat away
from the hody. They also complained about the Vee neckline; it
looked bad and one said his dog tags got caught in it.

Handwear/dloves. There were two kinds of gloves in the SIPE
ensemble. The basic combat gloves received both positive and
negative comment on warmth - some said their hands were warm,
others said cold. Most commented that the woven construction
protected from brush but allowed their hands to be stuck by
prickers and thorns. They doubted that the gloves would be good
protection against broken glass. Even during limited use the
adhesive material at the finger tips began to peel off; it
assisted little in picking up things.

The multi-layer chemical/biological protective gloves were
not well liked. The fingertips were so large and bulky that they
could not feel the HCU knobs. The soldiers said they could not
manipulate their weapons - use the selector switch, eject
magazines or squeeze the trigger because of the bulk. Although
they were comfortable and did not accumulate a lot of heat and
sweat inside, most soldiers said they would trade heat for
dexterity.

Footweay/boots/protective gaiter. The SIPE boots, available

only in size 10, were worn by only a few soldiers. Reportedly
they wore out quickly and the brown material scuffed easily. The
water barrier worked well in keeping water out, but equally well
in preventing moisture escape; once damp or wet the boots took an
unacceptably long time to dry. One commented that his inserts
pulled out every time; he had trouble getting the boots off. The
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protective gaiter was termed "impossible" to get on over the
boot.

Mi limate Conditioning sul ! (MCC) /XM44 In-Line Blow

The brief trainirg on this system was rated high; both the
awkwardness of the equipment and the newness of the capability
were highlighted. Several commented on the very high noise level
and the exposed on-off switch; overall they were enthusiastic.
Despite the fact that they did not get to try it during training,
they rated themselves confident in their ability to use the MCC.

During the first operational use of the MCC, the soldiers
maintained their positive attitudes: the MCC kept them much
cooler in NBC gear. They felt they would probably be able to
work longer before tiring although several commented that they
had to adjust their breathing to vorevent hyperventilation. The
MCC cooled their face and torso and arms in warm weather; the
legs were hot. Ambient temperaturz also impacted: one said,
"When it is cold you don't want ambient air in there." MCC noise
interfered with the long range hearing, and was thought likely to
give away a soldier's position.

They commented that with MCC their faces sweated less and
their protective masks did not fog; without it both sweat and
fogging were severe. However, because of its excessive weight,
the soldiers could not wear the MCC all of the time they were in
protective gear. A partial solution to the heat buildup was to
use the XM44 in-line blower, a fan to blow air to the face. It
helped reduce the sweating and fogging.

Voicemitter. The XM44 mask voicemitter was tried only on a
limited basis. Several thought it was a good idea but would be
used only during a noisy fire fight or at the rear. They
commented that wind or low batteries made it whistle. They often
did not remember to turn it off; one soldier volunteered that
they all sounded like Darth Vader.

Individual Soldier Computer/Position Navigation (POS NAV)/
Computer Software

The computer hardware was standard equipment; the software
and interface with the helmet mounted display were new. During
the training sessions, several soldiers had to share one helmet
and in the classrocm all had to look at the visual display on TV
monitors. Comments were positive but the newness of the
capability impacted for individuals who were not experienced in
using computers. One soldier noted that the training was
"difficult but manageable." There was very little actual
practice time for each soldier.
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POS NAV. The SIPE land navigation system represented the
major portion of the test soldiers' use of the computer
interface. Since training was in small groups due to limited
sets of equipment, the soldiers worked together using the maps
and other software, and were not able to explore individually.
Overall the group was not very positive about their experiences.
The POS NAV system appeared fairly complicated; several said that
more training time and hands on practice was needed.

By the time the land navigation exercise was conducted, the
soldiers were more familiar with the computer but were still not
confident in it. The problem was expressed by one soldier: "If
it worked you couldn't ask for more - but it didn't [work]."™ The
soldiers liked the fact that the POS NAV system gave distance and
direction at the push of a button. It was a help in finding
points at night, and in updating position and distance. One said
it helped him maintain his direction while altering his route to
avoid water, brush or terrain obstacles. The POS NAV also
provided a quick reference to remedy or preclude misorientation.
Another said that the POS NAV would be helpful to regain location
after loss of pace count or fatigue, and to counteract a tendency
to drift.

Global positioning system (GPS). The POS NAV system relied
very heavily on the ability of the SIPE soldiers to access GPS

satellites. The availability was too unreliable during the test
period. Woods and clouds interfered and even high points were
uncertain. They constantly lost contact with satellite signals
and either had to walk around to try to regain the required three
points, or simply sat to wait for their return. The GPS loss was
unpredictable, and extremely frustrating.

Software/maps/HMD in navigation. The GPS coordinates,

digital compass readout and mars and messages were accessed
through the HMD. The soldiers did not like having to flip down
the visor to read the compass or the map. It slowed them down
because of the menu system, and because they could not walk with
the visor down. They either had to flip up the visor or remove
the helmet to wal! ; the lack of depth perception made walking
with the visor down very disconcerting and in many cases
dangerous. They felt that they could not monitor terrain
features well, nor could they use their normal sense of vision in
navigation.

Information in the heads up display was hard to read,
especially in the day time, and the green background color
bothered them. The words did not keep up with head movement,
leading to vertigo. The numbers 0 and 8 were easily confused.
and contour lines were difficult to read. The icon was slow, and
digitized maps were barely adequate; it was hard to distinguish a
contour line from a road or a stream.
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Message management. Another computer feature was the
message management capability where the SIPE soldier filled in
selected pieces of preformatted reports. This capability was
barely explored in the demonstration. The individual status
reports were collected through the communications system, then
forwarded through the preformatted SPOT report message. The few
soldiers who tried it said it was not as fast or efficient as by
radio. The other messages used during the STXs were also slow,
in some part because the soldiers had not practiced using them.

Video capture camera. The hand held Video Capture Camera
was another feature available with the computer. Tried on a very
limited basis, the soldiers said that it worked, but took too
much time. The intelligence pictures provided before a mission
were only a little help. There was no way to determine range or
depth; the flat picture gave no perspective.

Digital compass. Attached to the camera was the Digital
Compass. The soldiers liked the idea but considered it a
definite disadvantage to have to flip down the visor to read it.
Besides the time involved, the fact that they had to look in the
HMD at night to get a compass reading caused them to lose their
night vision just to get an azimuth. It was also big and bulky.

Weapon sling. A final piece of equipment used in the SIPE
demonstration was a weapon sling designed to help accommodate the
weight and bulkiness of the SIPE configured weapon. The soldiers
liked the sling but commented that there was too much play in it.

Discussion

Training Issues

The greatest impact on SIPE training for the test soldiers
(and not incidentally for the training cadre) was probably from
the inadequate numbers of pieces of equipment and the
correspondingly inadequate amount of individual hands on practice
time for each of the soldiers. Due to the compressed schedule,
the amount of training time could not be controlled or expanded.
The soldiers did not have time to explore the equipment and they
began to use it as an integrated system before they knew what it
could do for them.

Additionally, during training the test soldiers were given
very little guidance on the potential uses of the SIPE equipment,
or ways in which it might provide capabilities beyond those
existing in current equipment. A partial solution might have
been effected by better use of time and personnel. Many on-site
personnel could have shared lessons learned to enhance soldier
training and provide a tactical context for capabilities offered.
Informal feedback of this type was minimal.
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There were also problems caused by inadequate dissemination
of information. Since only 50% of the test soldiers were present
for the initial SIPE briefing, there was an overall lack of
understanding of the purpose of the demonstration, the roles of
all the personnel, and plans for the SIPE equipment. A later
briefing on the overall program helped only slightly. Equipment
use and individual skills were taught in isolation, which made
the follow on task of equipment integration and collective
performance more difficult.

Human Factors Issues

Compounding all of the previous problems was the constant
and intense pain caused by the helmet/visor combination, and the
weight of the equipment housed in the load bearing pack.

Although the test soldiers tried to focus on the capabilities of
the equipment, eventually their physical discomfort became
unavoidable, and overriding. Much of the potential benefit was
lost due to their inability to devote full attention to the tasks
at hand. The effects were cumulative over time; the impact was
greater as the demonstration progressed.

Equipment Integration Issues

Integration of the equipment caused more problems than did
any parts in isolation; it magnified problems and masked positive
aspects. This was partially due to the physical discomfort
generated by prototype equipment and fit and partially due to the
constraints forced on soldier behaviors by the equipment.

For example, the 